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Hermite $L$ Floer
Y.-G Oh [14] $L$ Hamilton
Arnold-Givental Oh
Hermite $M$
2 $L_{0},$ $L_{1}$ Z2 Floer $HF(L_{0}, L_{1}:Z2)$
[9] Hamilton
1
$(M, \omega)$ $\omega$ $M$ 2
$M$ $L$ $\omega|_{L}=0$ $\dim L=\frac{1}{2}\dim M$ Lagrange
Lagrange
K\"ahler $(M, J,\omega)$ Lagrange
K\"ahler
$\omega$ $X\in TM\mapsto\iota x\omega\in T^{*}M$ $M$
1 1 1 $\mathcal{L}_{X}\omega=d(\iota x\omega)$
$\mathcal{L}_{X}\omega=0$ 1
$H_{t}(p):=H(t,p)\in C^{\infty}([0,1]\cross M)$ $\iota_{x_{H_{t}}\omega=dH_{t}}$
Hamilton $\{X_{H_{t}}\}0\leq t\leq 1$ flow$\{\phi_{t}^{H}\}0\leq t\leq 1$ Hamilton
$M$ $\phi$ $H$ $\phi=\phi_{1}^{H}$ Hamilton
$(M, \omega)$ Hamilton Ham$(M, \omega)$
1775 2012 94-107 94
Symp$o(M, \omega):=\{\phi\in Diff_{0}(M)|\phi^{*}\omega=\omega\}$
1 (Arnold-Givental). $(M, \omega)$ $L$ $M$
$L$
1 $L$ $\phi L$ $M$ Hamilton
$\phi\in$ Ham$(M, \omega)$
$\#(L\cap\phi L)\geq SB(L, \mathbb{Z}_{2})$
$SB(L, Z2)$ $L$ Z2 Betti
Hofer, Givental, Y.-G.Oh -Oh- - [6]
Oh
2 (Oh [14]). $(M, J_{0}, \omega)$ 2 Hermite $M$
$\sigma$ $L=$ Fix $(\sigma)$ Arnold-Givental
Arnold-Givental Lagrange $L$ Hamilton $\phi L$
Lagrange $L_{0}$




3 (Alston [1]). $(\mathbb{C}P^{n}, J_{0}, \omega_{FS})$ 2 Lagrange
$\mathbb{R}P^{n}$ Clifford $T^{n}$ $n=2k-1$ $\mathbb{R}P^{n}$
$\phi T^{n}$ Hamilton $\phi\in$ Ham$(\mathbb{C}P^{n}, \omega_{FS})$
$\#(\mathbb{R}P^{n}\cap\phi T^{n})\geq 2^{k}$
$T^{n}=\{[z0:\cdots:z_{n}]||zo|=\cdots=|z_{n}|\}$
Alston-Amorim [2] [1] $n=2k$
Fano Hermite
$(M, J_{0}, \omega)$ Hermite $M$ $L$
$\sigma$ : $Marrow M$
$L=\{x\in M|\sigma(x)=x\}$
$M$ $L$ $M$ Lagrange




$A$ $B$ $g\in I_{0}(M)$ $B=gA$
$I_{0}(M)\subset$ Ham$(M, \omega)$ $M$ $L=$ Fix $(\sigma)$ $g$
$gL=$ Fix$(g\sigma g^{-1})$ $M$
Riemann $M$ $x$ $s_{x}$ $M$ $S$
2 $x,$ $y\in S$ $s_{x}y=y$ $M$
2-number $\# 2M$ $\neq 2M$
Chen- [4] $S^{2}$






Hermite $M$ 2 $L_{0},$ $L_{1}$ - [18, Theorem
1.1] $L_{0},$ $L_{1}$ $L_{0}\cap L_{1}$ $M$
$(L_{0}, L_{1})$ Floer
4 (Main Theorem). $(M, J_{0}, \omega)$ 3 Hermite
$L_{0},$ $L_{1}$ $M$ 2 Maslov 3
$HF(L_{0}, L_{1}: Z_{2})\cong\bigoplus_{p\in L_{0}\cap L_{1}}Z_{2}[p]$
$L_{0}\cap L_{1}$ Floer $HF(L_{0}, L_{1}:Z2)$
$M$ Maslov (3
) - [18, Section 5]
5. $M$ Hermite $L_{0},$ $L_{1}$ $M$ 2





$HF(L_{0}, L_{1} : Z_{2})\cong(Z_{2})^{\min\{\# L_{0},\# L_{1}\}}22$
3 9 $K\ddot{a}$hler-Einstein
96
$HF(L_{0}, L_{1} :Z2)$ Hamilton
6( Arnold-Givental ). 5 $L_{0}$ $\phi L_{1}$
Hamilton $\phi\in$ Ham$(M, \omega)$
(1) $M=G_{2m}^{\mathbb{C}}(\mathbb{C}^{4m})(m\geq 2)$ $L_{0}$ $G_{m}^{\mathbb{H}}(\mathbb{H}^{2m})$ $L_{1}$ $U(2m)$
$\#(L_{0}\cap\phi L_{1})\geq 2^{m}$ .
(2)
$\#(L_{0}\cap\phi L_{1})\geq\min\{SB(L_{0}, Z_{2}), SB(L_{1}, Z2)\}$ (1.1)
(1.1) Hermite Arnold-Givental ( 2)
4, 5 [12, \S 6]
7. ( 5) $L_{0}$ $L_{1}$
$Q_{n}(\mathbb{C})=SO(n+2)/(SO(2)\cross SO(n))$ $n$ 2
$S^{k,n-k}=(S^{k}\cross S^{n-k})/Z_{2}$ $k\leq l$
2 Lagrange Floer
Y.-G.Oh Lagrange Floer [12]
$\circ$
$(M, \omega)$ $L_{0}$ $L_{1}$ Hamilton





(compatible) $\omega(JV, JW)=\omega(V, W)$ $\omega(V, JV)>0$ $0$
$V,$ $W\in T_{p}M(\forall p\in M)$ $g(V, W)=\omega(V, JW)$
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$M$ Hermite $M$ $\omega$
1 $J=\{J_{t}\}0\leq t\leq 1$ J-holomorphic strip
$u:\mathbb{R}\cross[0,1]arrow M$




$E(u)= \frac{1}{2}\int_{\mathbb{R}\cross[0,1]}(|\frac{\partial u}{\partial s}|2 +| \frac{\partial u}{\partial t}|^{2})$
$p\in L_{0}\cap L_{1}$ $q\in L_{0}\cap L_{1}$ J-holomorphic strip $\tilde{\mathcal{M}}_{J}(L_{0},$ $L_{1}$ :
$p,$ $q)$
$\tilde{\mathcal{M}}_{J}(L_{0}, L_{1}):=\bigcup_{p,q\in L_{0}\cap L_{1}}\tilde{\mathcal{M}}_{J}(L_{0}, L_{1}:p, q)$
1 $J$ Cauchy-Riemann
$\overline{\partial}_{J}$ $D_{u}\overline{\partial}_{J}$ $u\in\tilde{\mathcal{M}}_{J}(L_{0}, L_{1})$ regular
regular $J$ J $(L0, L_{1}: p, q)$
regular $\mathcal{J}^{reg}$
$\mathcal{J}^{reg}$ 1 $\mathcal{J}$ 2
$J\in \mathcal{J}^{reg}$ J-holomorphic strip $u\in\tilde{\mathcal{M}}_{J}(L_{0}, L_{1} : p, q)$
$\dim(T_{u}\tilde{\mathcal{M}}_{J}(L_{0}, L_{1}:p, q))=$ Index $(D_{u}\overline{\partial}_{J})$
$D_{u}\overline{\partial}_{J}$ Fredholm
$u$ Maslov $\mu(u)$
J-holomorphic strip $u\in$ MJ$(L_{0}, L_{1} : p, q)$ $u(\cdot+s0, \cdot)$ $s0\in \mathbb{R}$
$\tilde{\mathcal{M}}_{J}(L_{0}, L_{1};p, q)$ $\tilde{\mathcal{M}}_{J}(L_{0}, L_{1}:p, q)$ $\mathbb{R}$-
$\mathcal{M}_{J}(L_{0}, L_{1}:p, q)$ $;=$ $\tilde{\mathcal{M}}_{J}(L_{0}, L_{1}:p, q)/\mathbb{R}$,
$\mathcal{M}_{J}(L_{0}, L_{1})$ $:=$ $\tilde{\mathcal{M}}_{J}(L_{0}, L_{1})/\mathbb{R}$
J-holomorphic strip $u\in$ MJ$(L_{0}, L_{1})$ $[u]$ $\mathcal{M}_{J}(L_{0}, L_{1})$ $0$
$u$ $[u]$ isolated trajectory
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$\partial:CF(L_{0}, L_{1})arrow CF(L_{0}, L_{1})$
$\partial(p)=\sum_{q\in L_{0}\cap L_{1}}n(p, q)\cdot q$





Floer [5] $\pi_{2}(M, L_{0})=0$ $L_{1}$ $L_{0}$ Hamilton $HF(L_{0}, L_{1}: Z2)$
Oh [12] $L_{0}$ $L_{1}$
Hermite
$(M,\omega)$ Lagrange $L$ 2
$I_{\mu,L}$ : $\pi_{2}(M, L)arrow Z$ , $I_{\omega}$ : $\pi_{2}(M, L)arrow \mathbb{R}$
$I_{\mu,L}$ $w$ : $(D^{2}, \partial D^{2})arrow(M, L)$
$D^{2}$ $w^{*}TM$ $\partial D^{2}\cong S^{1}$ Lagrange
$(w|\partial D^{2})^{*}TL$ $(w^{*}TM, (w|\partial D^{2})^{*}TL)$ Maslov $I_{\mu,L}(w)$
$\circ$ $I_{\omega}(w)= \int_{D^{2}}w^{*}\omega$ Lagrange $L$
$\alpha>0$ $I_{\omega}=\alpha I_{\mu,L}$ (monotone) 4
Lagrange $L$ im $(I_{\mu,L})\subset Z$ $\Sigma_{L}$ $L$
Maslov (minimal Maslov number) Oh
8 ([12] Theorems 4.4, 5.1). $(L_{0}, L_{1})$ Hamilton
Lagrange $\Sigma_{L_{i}}\geq 3(i=0,1)$
im $(\pi_{1}(L_{i}))\subset\pi_{1}(M)$ $L_{i}$
5 $\mathcal{J}^{l}\subset \mathcal{J}^{reg}$ $J\in \mathcal{J}’$
(1) $\partial$ well-defined
(2) $\partial^{2}=0$ .
(3) $HF(L_{0}, L_{1} :Z2)$ $J\in \mathcal{J}’$ Hamilton
Hermite $(L_{0}, L_{1})$ Floer
$HF(L_{0}, L_{1}:Z2)$ 8 $L_{0}$ $L_{1}$
Maslov 3 $L_{0},$ $L_{1}$ Maslov 2
$\partial 0\partial=0$ Maslov 2
4Floer $\pi_{2}(M, L)=0$ $\alpha=0$
5 Hermite $M$ $\pi_{1}(M)=0$
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3 Maslov
$K\ddot{a}$hler $(M, J,\omega)$ lChern $c_{1}(M):=c_{1}(TM, J)$ 2
$I_{c}:\pi_{2}(M)arrow Z$, $I_{\omega^{;\pi}2}(M)arrow \mathbb{R}$
$I_{c}$ $A\in\pi_{2}(M)$ $0\infty$ $u$ : $S^{2}arrow M$
Chern $c_{1}(A)$ $:=\{c_{1}(M),$ $[u]\rangle$ $I_{\omega}$ $I_{\omega}(A)= \int_{S^{2}}u^{*}\omega$
$(M, J,\omega)$ $\alpha>0$ $I_{\omega}=\alpha I_{c}$ (monotone)
K\"ahler $(M, J, \omega)$ $I_{c}(\pi_{2}(M))\subset Z$
$\Gamma_{c_{1}}$ $M$ Chern (minimal Chern number)
Hermite
Hermite $(M, J_{0}, \omega)$
$(M, J_{0},\omega)\cong(M_{1}, J_{1},\omega_{1})\cross(M_{2}, J_{2},\omega_{2})\cross\cdots\cross(M_{k}, J_{k},\omega_{k})$
$M$ $K\ddot{a}$hler $\omega$ Ricci $\rho$
$\omega=\omega_{1}\oplus\omega_{2}\oplus\cdots\oplus\omega_{k}$ , $\rho=\rho_{1}\oplus\rho_{2}\oplus\cdots\oplus\rho_{k}$
9. Hermite $(M, J_{0},\omega)$ $(M, \omega)$
$M$ (Ricci ) K\"ahler-Einstein
$M_{i}$ $K$ hler-Einstein $ci>0$













Maslov $\Sigma_{L}$ ([12, Lemma2.1])
10 (Viterbo). 2 $C^{\infty}$ $w,$ $w’$ : $(D^{2}, \partial D^{2})arrow(M, L)$ $w|_{\partial D^{2}}=w’|_{\partial D^{2}}$
$S^{2}=D^{2}\cup\overline{D^{2}}$ $M$ $u$
$u(z)=\{\begin{array}{ll}w(z), z\in D^{2}w^{l}(z), z\in\overline{D^{2}}\end{array}$
$I_{\mu,L}(w)-I_{\mu,L}(w’)=2c_{1}([u])$
lL K\"ahler $(M, J,\omega)$ $\sigma$
$L=$ Fix $(\sigma)$
$A\in\pi_{2}(M, L)$ $C^{\infty}$ $w$ : $(D^{2}, \partial D^{2})arrow(M, L)$ $A$










(K\"ahler-Einstein ) Hermite $M$ $L$
$\Sigma_{L}\geq 3$ $M$ Borel-Hirzebruch
([3, P. 521]) $M=\mathbb{C}P^{1}$ $M$
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54 Floer
$(M, J_{0}, \omega)$ Hermite $J_{0}$ $M$
$\omega$ K\"ahler $L_{0},$ $L_{1}$ $M$ 2
Maslov 3 8 (3) Floer
$HF(L_{0}, L_{1}:Z2)$ $\mathcal{J}’$
$J_{0}$ [15, Main Theorem]
13 (Regularity [15]). $(M, J, \omega)$ K\"ahler (holo-




14 (Compactness [13] [14]). 13 $L_{0},$ $L_{1}$ $\Sigma_{L_{0}},$ $\Sigma_{L_{1}}\geq 3$
$\mathcal{M}_{J}(L_{0}, L_{1})$ $0$ $\mathcal{M}_{J}(L_{0}, L_{1})$ 1
2 isolated trajectories
$\partial_{J}^{2}=0$
$(L, \phi(L))$ [13, Proposition 44], [14, Proposition 45] $(L_{0}, L_{1})$
13
$J=J_{0}$




$s_{p}(L_{0})=L_{0}$ , $s_{p}(L_{1})=L_{1}$ , $s_{p}(q)=q$ $(q\in L_{0}\cap L_{1})$ .





- [18] Theorem 1.1 $L_{0}\cap L_{1}$ $x,$ $y\in L_{0}\cap L_{1}$
$s_{x}y=y$
$s_{p}(q)=q$ $(q\in L_{0}\cap L_{1})$ .
Floer $HF(L_{0}, L_{1}:Z_{2})$
$L_{0}\cap L_{1}$ 2 $d$ )$\Xi_{p,q}$ $M$ $p$
$s_{p}$ $s_{p}^{2}=id_{M}$ 15 2 $p,$ $q$ $s_{p}$- $u$
$\tilde{\mathcal{M}}_{J_{0}}$ $(L_{0}, L_{1}: p, q)$ $J_{0}$-holomorphic strip
$u(s, 0)\in L_{0},$ $u(s, 1)\in L_{1},$ $u(-\infty, t)=p,$ $u(+\infty, t)=q$
$u$ $\overline{u}:\mathbb{R}\cross[0,1]arrow M$
$\overline{u}(s, t):=s_{p}(u(s, t))$
15 $L_{0},$ $L_{1}$ $s_{p}$- $\overline{u}$ Yf
$\overline{u}(s, 0)=s_{p}(u(s, 0))\in L_{0},\overline{u}(s, 1)=s_{p}(u(s, 1))\in L_{1}$
$\overline{u}(-\infty, t)=s_{p}(u(-\infty, t))=s_{p}(p)=p,\overline{u}(+\infty, t)=s_{p}(u(+\infty, t))=s_{p}(q)=q$
$\tilde{\mathcal{M}}_{J_{0}}$ $(L_{0}, L_{1}:p, q)$ $s_{p}$ $s_{p}o\overline{u}=u$
$[\overline{u}]\neq[u]\in \mathcal{M}_{J_{0}}$ $(L_{0}, L_{1}:p, q)$
$\mathcal{M}_{J_{0}}$ $(L_{0}, L_{1}:p, q)$
$s_{p}$
$\mathbb{Z}_{2}$- $\Lambda 4_{J_{0}}(L_{0},$ $L_{1}$ :
$p,$ $q)$ $0$
$\partial(p)=\sum_{q\in L_{0}\cap L_{1}}n(p, q)\cdot q=0$




Hermite $M$ $M\cross M$ $K\ddot{a}$hler-Einstein
4 $\sigma$ : $Marrow M$
$(x, y)\mapsto(\sigma(y), \sigma(x))$ $M\cross M$
$D_{\sigma}(M)=\{(x, \sigma(x))|x\in M\}$
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$M\cross M$ $M$ $L_{0},$ $L_{1}$ $L_{0}\cross L_{1}$ $M\cross M$
$(L_{0}\cross L_{1})\cap D_{\sigma}(M)=\{(x, \sigma(x))|x\in L_{0}\cap\sigma^{-1}(L_{1})\}$
$M\cross M$ $L_{0}\cross L_{1}$ $D_{\sigma}(M)$ $M$
$L_{0}$ $\sigma^{-1}(L_{1})$
$\#\{(L_{0}\cross L_{1})\cap D_{\sigma}(M)\}=\#\{L_{0}\cap\sigma^{-1}(L_{1})\}$
16. $M=\mathbb{C}P^{n}$ $L_{0},$ $L_{1}$ $\mathbb{R}P^{n}$
$\#\{(L_{0}\cross L_{1})\cap D_{\sigma}(M)\}=\#\{L_{0}\cap\sigma^{-1}(L_{1})\}=n+1$ .
[4, Lemma 1]
$\# 2(L_{0}\cross L_{1})=\# 2(L_{0})\# 2(L_{1})=(n+1)^{2}$ , $\# 2(D_{\sigma}(M))=\# 2M=n+1$
2 2-number
$D_{\sigma}(M)$ Maslov 2$(n+1)$ $n\geq 2$ $L_{0}\cross L_{1}$ Maslov
3 4
$HF(L_{0}\cross L_{1}, D_{\sigma}(M):Z_{2})\cong(Z_{2})^{n+1}$ $(n\geq 2)$ .
(1.1)
17. $M=Q_{n}(\mathbb{C})$ $L_{0},$ $L_{1}$ $S^{k,n-k},$ $S^{l,n-l}(0\leq k\leq l\leq[n/2])$
[19]
$\#\{(L_{0}\cross L_{1})\cap D_{\sigma}(M)\}=\#\{L_{0}\cap\sigma^{-1}(L_{1})\}=2(k+1)$.
$n\geq 3$ $D_{\sigma}(M)$ $L_{0}\cross L_{1}$ Maslov 3 4
$HF(L_{0}\cross L_{1}, D_{\sigma}(M):Z_{2})\cong(Z_{2})^{2(k+1)}$ .









$Q_{n}(\mathbb{C})$ $S^{k,n-k}$ Hamilton Riemann









$\#(S^{0,n}\cap\phi S^{k,n-k})\geq\min\{SB(S^{0,n}, Z_{2}), SB(S^{k,n-k}, Z_{2})\}=2$ (6.3)
$S^{k,n-k}=(S^{k}\cross S^{n-k})/Z_{2}$ L\^e H\^ong V\^an Crofton
18 (Le [10]). 2 $Q_{n}(\mathbb{C})\cong\overline{G_{n}}(\mathbb{R}^{n+2})$ $n$ $N$
$\int_{SO(n+2)}\#(gS^{n}\cap N)d\mu_{SO(n+2)}(g)\leq 2\frac{vol(SO(n+2))}{vo1(S^{n})}vol(N)$ (6.4)
[20] 442
$\phi\in$ Ham$(Q_{n}(\mathbb{C}), \omega)$ $N=\phi S^{k,n-k}(k=0,1, \ldots, [n/2])$
(6.4), (6.3)
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